H2O2-induced increases in cellular F-actin occur without increases in actin nucleation activity.
Previous work has shown that H2O2 causes an increase in polymerized actin (F-actin) inside cells. To test the hypothesis that increased polymerization resulted from a mechanism involving increased actin nucleation activity, we employed methods utilizing pyrene-labeled actin to quantify the actin nucleation activity of cell lysates and N-(7-nitrobenz-2-oxa-1,3-diazol-4-yl) (NBD)-phallacidin binding assays to quantify the amount of F-actin in P388D1 cells. H2O2 increased polymerized actin (NBD-phallacidin assay) in a dose-dependent manner with an effective dose giving 50% response (ED50) approximately 1 mM. Five millimolar H2O2 caused a 1.6-fold increase in NBD-phallacidin staining. In contrast, actin nucleation activity decreased in a dose-dependent manner with a similar ED50. Five millimolar H2O2 caused a 30-40% decrease in actin nucleation activity. The effect was rapid, occurring within 5 min of H2O2 addition. The results indicate that H2O2 causes cytoskeletal changes that enhance NBD-phallacidin binding without increasing actin nucleation activity. Fractionation studies showed that the nucleation activity in H2O2-treated cells and controls sedimented with the Triton X-100-insoluble cytoskeleton, and the cytosolic fraction appeared to contain an inhibitor of actin polymerization.